Aims: Research on how distress is related to drinking has paid relatively little attention to gender and to cultural differences. This study examines how distress is associated with men's and women's drinking cross-culturally.
For over 50 years, hundreds of scholars have tried to learn how distress is connected to drinking. From all their efforts, one conclusion is certain: sometimes emotional and physical distress are associated with heavier drinking and increased risks of alcohol problems and alcohol disorders. However, after much time and effort, it is still not clear how or when or where or why distress and drinking are connected. Here we briefly review some of the more common findings from recent research, and then offer more information about where distress and drinking occur together and how gender may affect the connections.
A basic hypothesis about stress and alcohol is that for people who drink, the effects of alcohol seem to help them deal with unpleasant feelings resulting from stressful experiences. Evidence consistent with this hypothesis has been found in a wide variety of circumstances, in those who suffer from social anxiety disorder or symptoms (Carrigan Richard W. Wilsnack et al.
------IJADR 1(1) ------80 & Randall, 2003; Morris, Stewart, & Ham, 2005; Schneier et al., 2010; Zimmermann et al., 2003) , posttraumatic stress disorder or symptoms (Blume, Resor, Villanueva, & Braddy, 2009; Jacobson et al., 2008; McDevitt-Murphy et al., 2010) , physical pain (Lawton & Simpson, 2009; Moos, Brennan, Schutte, & Moos, 2010; Riley & King, 2009 ), cumulative experience with stressful life events (Aseltine & Gore, 2000; Dawson, Grant, & Ruan, 2005; Lloyd & Turner, 2008) , after-effects of military combat (Jacobsen et al., 2008; Šakušić et al., 2009; Wilk et al., 2010) , after-effects of disasters and terrorism (Boscarino, Adams, & Galea, 2006; Grieger, Fullerton, Ursano, & Reeves, 2003; Hasin, Keyes, Hatzenbuehler, Aharonovich, & Alderson, 2007) , after-effects of childhood trauma (Sarin & NolenHoeksema, 2010; Wilsnack, Wilsnack, Kristjanson, Vogeltanz-Holm, & Harris, 2004; Wu et al., 2010) , after-effects of assault and criminal victimization (Kaysen et al., 2007; Ullman, Filipas, Townsend, & Starzynski, 2005; Vaughn et al., 2010) and chronic negative emotions arising for other reasons (Costanzo et al., 2007; Dorfman, Trokel, Lincoln, & Mehta, 2010; Witkiewitz & Villarroel, 2009) . Links between chronic stress and chronic drinking patterns are found more consistently than links between acute but time-limited stress and immediate drinking responses (Armeli, Todd, & Mohr, 2005; Helzer, Badger, Searles, Rose, & Mongeon, 2006; Skaff, Finney, & Moos, 1999 ; but see also Grzywacz & Almeida, 2008; Liu, Wang, Zhan, & Shi, 2009; Park, Armeli, & Tennen, 2004) . Stressful experiences can also be a risk factor for relapse in people recovering from alcohol dependence (Breese et al., 2005; Kushner, Abrams, & Borchardt, 2000; Uhart & Wand, 2008) .
What is unclear, however, is how alcohol makes distressed people feel better; that is, to what extent alcohol reduces or deadens bad feelings, to what extent alcohol consumption provides temporary good feelings (such as in social drinking situations) as a time out from chronic distress, and to what extent the effects of alcohol reduce people's attention to their problems. There are also no simple conclusions about the extent to which heavy or problem drinking creates stressful experiences in addition to being a response to such experiences.
What makes the study of stress and drinking a messy task is that some studies produce contrary findings, in which stress is either unrelated to drinking or is associated with drinking less. Several studies have found no increase in drinking related to stressful life events (Droomers, Schrijvers, Stronks, Van De Mheen, & Mackenbach, 1999; Robertson, Xu, & Stripling, 2010; Welte & Mirand, 1995) , social anxiety (Eggleson, Woolaway-Bickel, & Schmidt, 2004; Ham & Hope, 2006; Tran, Haaga, & Chambless, 1997) and posttraumatic stress disorder (Boscarino et al., 2006; Breslau, Davis, & Schultz, 2003; Najdowski & Ullman, 2009) , and there are also studies reporting no drinking increase in people who have suffered pain (Yokoyama et al., 2009) , sexual victimization (Testa, Livingston, & Hoffman, 2007) and effects of military combat (Fritch, Mishkind, Reger, & Gahm, 2010) . Workrelated stress has a particularly uncertain relationship with drinking; sometimes distressed employees drink more (Ahola et al., 2006; Bobak et al., 2005; Richman, Shinsako, Rospenda, Flaherty, & Freels, 2002 ) and sometimes they do not (Hodgins, Williams, & Munro, 2009; Kouvonen et al., 2005; Ng & Jeffery, 2003) . Other studies suggest that stress-induced drinking may be less common in certain age groups (such as older individuals who drink) (Graham & Schmidt, 1999; Pohorecky, 1991; Welte & Mirand, 1995) or in certain special roles (such as reduced drinking among socially anxious college students) (Ham, 2009; Ham & Hope, 2006) . It is also likely that some specific types of stress will tend to reduce rather than increase drinking, such as stress resulting from physical health problems (Brennan, Schutte, & Moos, 1999; Krause & Crewe, 1990; Perreira & Sloan, 2001) .
Research has also repeatedly found stress effects on drinking that are different for men than for women. Some studies have found that women are more likely than men to begin drinking heavily or in problematic ways as an effect of social anxiety (Buckner & Turner, 2009) , trauma (Olff, Langeland, Draijer, & Gersons, 2007) and sexual harassment (Gradus, Street, Kelly, & Stafford, 2008) . Other studies have found that men have greater tendencies than women toward heavy and problematic drinking in response to stressful life events (Dawson, Grant, & Ruan, 2005) , work stress (Bray, Fairbank, & Marsden, 1999) and unemployment (van Praag, Bracke, Christiaens, Levecque, & Pattyn, 2009) , and as a method of tension relief (Grotmol et al., 2010) . However, such gender differences are not consistently analyzed and, across the studies that do analyze gender differences, are not consistently reported.
Increasingly, studies find that connections between stressful experiences and increased alcohol Distress and drinking
consumption or alcohol problems depend on, or are strengthened by, mental processes or conditions. Drinking in response to distress may increase if the person expects alcohol to produce better feelings (Armeli, Carney, Tennen, Affleck, & O'Neil, 2000; Booth & Hasking, 2009; Ullman et al., 2005) . Such drinking may also depend on whether the person thinks that the best strategy for dealing with certain stressors is to avoid or cancel out their effects, rather than to try to prevent or remove the causes of distress (which may not always be possible) (Cooper, Russell, Skinner, Frone, & Mudar, 1992; Hasking & Oei, 2008; Richman, Rospenda, Flaherty, & Freels, 2001 ). The mental strategy that most consistently connects stress to drinking is selfconscious, deliberate drinking to cope with distress. Drinking to cope is associated with more hazardous drinking and the development of alcohol use disorders (Hasking & Oei, 2008; Gaher, Simons, Jacobs, Meyer, & Johnson-Jiminez, 2006; Holahan, Moos, Holahan, Cronkite, & Randall, 2001 ), in part because repeated heavy drinking and its effects in the brain may themselves become sources of distress, trapping the person in a vicious circle of distressdriven alcohol dependence (Koob & Kreek, 2007; Uhart & Wand, 2008) . Recent findings suggest that people who are hypersensitive to stressors because of variations or changes in the chemistry of the brain may be particularly at risk of becoming "distressed drinkers" (Blomeyer et al., 2008; Enoch, 2011) . Furthermore, research now suggests that in individuals who begin drinking very young (say, before age 14), alcohol intoxication can modify brain chemistry to make them more stress-sensitive and therefore more attracted to the effects of alcohol later on (Buchmann et al., 2010; Dawson, Grant, & Li, 2007) .
In all of this research, certain aspects of alcohol consumption have been neglected. In the literature on distressed drinking, little is said about how drinking environments encourage or discourage people from drowning their sorrows in alcohol. In particular, although there are some studies from individual sites outside North America and Western Europe (Burazeri & Kark, 2010; Hagihara, Tarumi, & Nobutomo, 2003; Ritter et al., 2011) , there has been no systematic comparison of how stress is related to drinking in different societies around the world. Thus we do not know whether distressed drinking is a phenomenon more common to North America and Europe than to other parts of the world. Furthermore, there has been no research at all that systematically compares how, in multiple different societies, men and women drink when distressed.
We hope here to make a very modest first effort to begin to correct those omissions. Our analyses of multinational data were guided by three general hypotheses: 1. In all societies surveyed, those who scored higher on measures of distress would tend to drink more. 2. People would be more likely to use alcohol to cope with distress in places where alcohol use by their gender was widespread and commonplace. 3. People would be more likely to use alcohol to cope with distress where a higher gross domestic product meant that more people had money that they could afford to spend on alcohol.
Method
Our findings are drawn from the GENACIS project (Gender, Alcohol and Culture: An International Study), a multinational research program designed to reveal how gender is related to drinking behavior and its consequences around the world. GENACIS now includes 45 general population surveys of men and women from 38 countries in all continents except Antarctica. The GENACIS surveys were not designed specifically to evaluate how distress is related to drinking. However, 22 of the 45 GENACIS surveys, in 22 different countries on all continents, contained questions about stressful experiences or states of mind, which are the basis for this report. Locations and characteristics of these 22 surveys are summarized in Table 1 . Further details about GENACIS and its surveys are provided elsewhere (Taylor, Wilsnack, & Rehm, 2008; Wilsnack, Wilsnack, Kristjanson, Vogeltanz-Holm, & Gmel, 2009 ). Six questions asked in nearly all of the 22 GENACIS surveys obtained information about distress, using numerical scales for responses. One question asked all employed individuals "How stressful is your work situation?" Two questions asked everyone, "How often during the last 12 months have you felt lonely?" and "In general, how has your emotional or mental health been in the last 12 months?" Because responses to these two questions were correlated in most surveys (poorer mental health was linked to more frequent loneliness), we combined them into a measure indicating general psychological distress. Finally, three questions asked all individuals living with a partner (married or cohabiting) about possible indicators of distress in their relationships: "How happy are you with your relationship?" "How easy is it generally for you to talk about your feelings or problems with your spouse or partner?" and "How often do you and your spouse or partner quarrel?" Responses to these three questions were correlated in most surveys, with frequent quarreling, difficulty talking about feelings or problems with one's partner, and unhappiness with the relationship tending to go together, so we combined these items into a measure indicating partnership distress. Cronbach's alphas for the two-item measure of psychological distress varied from .20 to .58 across 18 surveys, with a mean alpha of .41, but in one survey (Nigeria) the two items correlated -.13. Cronbach's alphas for the three-item measure of relationship distress varied from .43 to .83 across 22 surveys, with a mean alpha of .63. However, one should keep in mind that alpha values are affected by scale length, and therefore may be relatively low for scales of only two or three items (Niemi, Carmines, & McIver, 1986) .
We were able to analyze how the three measures of distress were related to four measures of alcohol consumption in the past 12 months:  typical frequency of drinking in the past 12 months  typical quantity consumed on a drinking day in the past 12 months (in grams of ethanol)  volume of alcohol consumed in the past 12 months (in grams of ethanol)  heavy episodic drinking (typically measured as 5 or more drinks in a day, and recorded as having occurred ever or never in the past 12 months). Additional information about these measures of alcohol consumption is provided in Wilsnack et al. (2009) .
Our analyses looked for differences among the societies surveyed in two ways. First, for each survey location, we examined how the measures of distress were associated with the drinking measures among men and women separately, to learn whether drinking patterns were consistently associated with distress, as hypothesized above. Because surveys varied in whether they included very young or very old subjects, we limited the age range to 18 to 65 years. We also limited the analyses to people who reported drinking more than once a month, i.e., people who drank often enough that they might show any effects of distress on how much they drank. Second, we used hierarchical linear modeling (HLM) to learn whether certain characteristics in the surveyed populations may have affected how much people drank in response to distress. The HLM analyses included measures of per capita gross domestic product (GDP) (as an indicator of national economic conditions); the percentages of men and women surveyed who abstained from drinking alcohol; mean levels of types of distress reported by men and women in the surveys; and possible interaction effects on drinking from individual stress levels combined with GDP and genderspecific prevalence of abstinence from alcohol.
Results
The single question about a stressful work situation had very few statistically significant correlations with measures of alcohol consumption, so these correlations are not presented as a table. At least 4 of the 22 countries would need to show significant correlations (p < 0.05) for that level of recurrence to be greater than might happen by chance (p < 0.05). In 8 sets of correlations (for men and women separately, correlating work stress with 4 measures of alcohol consumption), only 1 set of correlations was significantly positive in as many as 4 countries: a significant association among men of greater work stress with greater volume of alcohol consumed, in Costa Rica, India, Nigeria and Sri Lanka. Work stress was significantly associated with multiple measures of increased drinking only among men in Sri Lanka and among women on the Isle of Man. Given these very limited findings, no further analyses of work-stress effects were attempted.
Nineteen of 22 surveys of men obtained responses to the two items combined to measure general psychological distress (self-reported poorer mental health and frequent loneliness). Table 2 shows that, among men, psychological distress was significantly correlated with drinking greater quantities per drinking occasion in 7 countries, and significantly correlated with consuming larger volumes of alcohol per year in 10 countries. This is greater consistency than would be expected by chance. In contrast, psychological distress had few relationships with men's frequency of drinking or with men's episodes of exceptionally heavy drinking, and in Uganda psychological distress was associated with lower frequency and volume of men's drinking. Generally, the statistically significant correlations were relatively small; psychological distress, as measured here, can explain only a small part of men's drinking. Seventeen surveys of women obtained responses to the two items used to measure general psychological distress; however, the surveys included too few women who drank more than monthly in India (N = 20) and Sri Lanka (N = 4), so the surveys in these countries were used only for analyses of men's drinking. The correlations in Table 2 show that among women, general psychological distress was significantly associated with drinking larger quantities per drinking occasion in 7 countries, drinking larger volumes per year in 4 countries, and being more likely to engage in heavy episodic drinking in 6 countries-all patterns more consistent than would be expected by chance. In contrast, psychological distress was largely unrelated to the frequency of women's drinking, and in Australia and New Zealand drinking frequency was lower among psychologically distressed women. Again, the significant correlations were relatively small in size.
Among men, partnership distress was more consistently related to increased drinking. Table 3 shows correlations that were significantly positive for drinking frequency in 8 countries, for typical drinking quantity in 7 countries, for volume of alcohol consumed in 10 countries, and for heavy episodic drinking in 5 countries. Links between men's partnership distress and drinking patterns were most consistent, and often strong, in the Czech Republic, India, Kazakhstan, New Zealand and Spain. As with the correlations with psychological distress, the significant correlations were scattered among many different countries with no obvious geographic or cultural pattern. Table 3 shows that significant associations between partnership distress and drinking patterns were less consistent among women than among men, although sometimes more common than would be expected by chance. Women's greater partner distress was associated with more frequent drinking in 4 countries, drinking greater quantities per occasion in 3 countries, drinking larger volumes of alcohol in 8 countries, and engaging In heavy episodic drinking in 4 countries. The strongest associations were between partner distress and women's frequency and volume of drinking, in Kazakhstan and Argentina. However, women with the most partner distress were less likely to engage in heavy episodic drinking in Uganda, and likely to drink less frequently in New Zealand. Again, the significant positive associations of partner distress with alcohol consumption were scattered among countries with no obvious cultural or geographic connections.
Hierarchical linear modeling (HLM) was used to evaluate how, in the populations surveyed, levels of economic development and gender-specific prevalence of alcohol abstinence modified how distress was related to the four measures of drinking. The analyses also took into account how, for each sample, the drinking measures were affected by the gender-specific mean level of the type of distress being analyzed, and by the person's age (associated with drinking behavior in many of the populations surveyed (Wilsnack et al., 2009) . We used HLM 6.06 software for these analyses. Each multilevel analysis consisted of two models: the first included only level-one individuallevel predictors (age and the specific type of distress), and the second added level-two societal-level predictors (per capita GDP, and the gender-specific abstinence rates and mean distress levels in the populations surveyed). The second model also included terms for possible interaction effects of individual stress levels with GDP and abstinence rate. The numerical results for the analyses of the second model are given in Tables 4 and 5 . We used group mean centering for the level-one variables and grand mean centering for the level-two variables, so the numbers in the tables should not be interpreted simply as effect sizes. Three results were nearly consistent in all the models, for both men and women. First, among the populations surveyed, the frequency and volume of alcohol consumption tended to increase with age, but the quantity of alcohol consumed on drinking occasions and the likelihood of any heavy episodic drinking declined somewhat in older individuals. Second, the predictions that economic development and the prevalence of abstinence would modify the connections between distress and drinking were not supported, with one exception. Contrary to our prediction, psychologically distressed men drank more frequently only where male drinking was relatively uncommon; that is, where there were relatively high rates of male abstinence from alcohol. Finally, there were no significant main effects on drinking patterns from gender-specific abstinence rates or from economic development; social influences on drinking are not that simple.
The prediction that people who were more psychologically distressed would drink more was generally confirmed for men, as shown in Table 4 . Men with higher scores on psychological distress drank greater volumes of alcohol, drank more per drinking occasion, and were more likely to engage in heavy episodic drinking. The results were not the ------IJADR 1(1) ------88 same for women. The only drinking pattern that increased significantly with women's individual level of psychological distress was heavy episodic drinking. However, in places where there were lower mean levels of women's psychological distress, women tended to drink more frequently and to consume larger volumes of alcohol.
Men also drank more if they had distressed relationships (marital or cohabiting). As shown in Table 5 , those reporting higher levels of partner distress drank more frequently, drank larger amounts per occasion, consumed larger quantities of alcohol, and were more likely to engage in heavy episodic drinking. On the other hand, women with greater partner distress consumed larger volumes of alcohol and were significantly more likely at some time to engage in heavy episodic drinking, but in general did not drink significantly more frequently and did not typically consume larger amounts of alcohol per drinking occasion.
Discussion
How is it possible to make sense of these complex and apparently divergent findings? In particular, how can we reconcile the scattered positive correlations of distress with drinking in separate countries, and the apparently systematic connections of distress to drinking in hierarchical linear models, at least among men? The most likely answer is this: distress is associated with increased drinking, but the direct connections are weak. In separate surveys from individual countries, these connections may sometimes be too weak to be detected or may be hidden by other influences on drinking behavior. As a result, connections between distress and drinking appear in some countries but not in others, with no simple pattern to identify which countries will have the strongest connections. However, when all the surveys are combined into one very large sample, the connections can be detected more reliably than in the smaller individual surveys; we also found weak but significant associations between distress and drinking if we simply correlated distress and drinking variables in the total sample (not shown here).
Several other patterns in the data may be meaningful. First, the multivariate models show that among both men and women who drank, drinking frequency and volume tended to increase among older individuals, consistent with earlier GENACIS analyses of countries outside of Europe and North America (Wilsnack et al., 2009) . (On the other hand, exceptionally heavy drinking on drinking occasions became less common with increasing age; older individuals may drink more often but perhaps not as much at any one time.) Second, distress and drinking were to some degree more consistently connected among men than among women, consistent with conventional wisdom that men are more likely than women to choose alcohol as a method of coping with distress (Holahan et al., 2001) . Third, among men the drinking pattern most clearly related to levels of distress was consumption of greater volumes of alcohol, possibly because this measure showed effects of all the other drinking patterns: frequency, quantity per occasion and heavy episodic drinking. Fourth, psychological distress was largely unrelated to frequency of drinking, consistent with findings about effects of stressful life events reported in the United States (Dawson et al., 2005) . The exception was that in societies where larger percentages of men did not drink at all, men who did drink frequently and thus atypically tended to be men who were more distressed. Finally, it is clear that drinking patterns are not determined simply by levels of abstinence or of prosperity in given countries; to understand influences at the level of whole societies, subtler or more complex measures of cultural and social structural differences are needed.
The connections here between distress and drinking may look small and scattered in part because of limitations of our measurements. The GENACIS surveys contained only a few questions that indicated distress, and no specific questions about how people expected or used alcohol to help them deal with distress. There was also no way to estimate how chronic or severe the stressors were. Finally, the drinking patterns measured were based largely on alcohol consumption that was not causing problems. However, those limitations should have created a bias against finding significant links between distress and drinking; the fact that such links did occur is therefore more meaningful, not less so.
The challenge is to determine what implications and lessons we can draw from these findings, for policies to prevent or counteract problem drinking. An obvious implication is that simply trying to reduce levels of distress among people who drink alcohol appears unlikely to be an effective intervention by itself, because the connections between dis-tress and drinking appear too weak. What may be more useful and important is to better understand what happens in the process between experiencing distress and drinking in response. From past research it appears that drinking problems are more likely to increase when people expect that alcohol is a good way to reduce their feelings of distress, and when people begin to drink deliberately to drown their sorrows. It is also possible that if drinking to cope with distress becomes a habit, the effects of alcohol itself, behaviorally and neurologically, may cause distress that helps to perpetuate drinking in a vicious circle. However, to learn whether these processes are consistent or vary, for men and women and cross-culturally, will require further multinational research with (a) better measures of subjective distress, (b) good measures of stressreducing expectancies and drinking as a conscious coping strategy, and (c) better information about how cultural contexts influence how people perceive and express distress, and how they perceive the effects of alcohol. It is hoped that the modest start in the research presented here will stimulate such further and better analyses.
